Introduction {#sec1}
============

Although cervical cancer is the 4th most common female cancer in the world, the number of cases has continuously declined in regions where screening programs have been implemented. However, in resource-poor areas, where screening programs are not well established, cervical cancer continues to affect and kill hundreds of thousands of women. In China, about 130,000 cases of cervical cancer are identified each year.[@bib1] The mean age at diagnosis is 44.7 years, which is 5--10 years younger than mean ages reported before 2000 in China. Early-stage diagnoses are most common in these patients: 57.3% are stage I, 33.9% are stage II, and 4.3% are stage III or IV.[@bib2] For early-stage (stage I and II) cervical cancer patients, the 5-year survival rate is as high as 90--92%.[@bib1] Thus, these younger patients have significant additional life expectancy after treatment completion and therefore face years of potential treatment-related side effects.

Radical surgery and radiotherapy are the most common therapies for cervical cancer patients.[@bib3] These treatments may cause problems such as loss of fertility, earlier menopause, and sexual problems.[@bib4], [@bib5], [@bib6] In their systematic review, Ye et al conclude that vaginal dryness, dyspareunia, short vagina, and sexual dissatisfaction are prominent types of sexual dysfunction and vaginal change in cervical cancer survivors (CCSs).[@bib7] In couples, the quality of sexual function in one partner predicts the other partner\'s sexual quality. Female sexual arousal and overall sexual satisfaction are important factors that contribute to good sexual functioning in men.[@bib8]

Marital quality is defined in terms of several dimensions, including positive and negative aspects of marriage, attitudes, and behaviors and interaction patterns.[@bib9] One of the most important factors that affect marital quality is a safe and pleasurable sexual relationship.[@bib10] A meta-analysis by Robles et al, which included 72,000 participants in studies across 126 published papers spanning half a century, indicated that greater marital quality is related to better physical health (particularly cardiovascular reactivity during marital conflict discussions), regardless of study design, marital quality measure, and publication year.[@bib9] The effects of marital functioning on physiology may be stronger for women than for men.[@bib11] Moreover, sexual activity mediates the association between self and partner\'s physical health and positive marital quality.[@bib12]

These previous findings indicate that it would make sense for there to be an effect on marriage from cervical cancer via sexual function. Thus, it is imperative to improve sexual function in CCSs, particularly young patients. Jiang et al reported that the vaginal extension surgical process can improve sexual function.[@bib13] The most common surgical treatment methods for cervical cancer patients in our hospital are vagina extension following laparoscopic radical hysterectomy with bilateral ovarian preservation (VEOP), vagina extension following laparoscopic radical hysterectomy with bilateral oophorectomy (VEBO), radical hysterectomy with bilateral ovarian preservation (RHOP), and radical hysterectomy with bilateral oophorectomy (RHBO). In this study, we compared the effect of these 4 surgical methods on marital quality and male and female sexual function to identify possible ways to improve the sexual function of CCSs.

Materials and methods {#sec2}
=====================

Patient Recruitment and Data Collection {#sec2.1}
---------------------------------------

The patient recruitment procedure was almost identical to that described by Jiang et al.[@bib13] Briefly, 205 (50 received VEOP, 9 received VEBO, 84 received RHOP, and 62 received RHBO) patients with International Federation of Gynecology and Obstetrics (FIGO 2009) stage Ia1 (with lymphovascular space invasion or positive margins for carcinoma, determined by specimens from conization of the cervix) to IIa2 cervical cancer who had received laparoscopic surgery at the authors\' university hospital, China, between January 2013 and December 2015 were recruited after providing informed consent.

The criteria for recruitment and inclusion were 1) preoperative pathological diagnosis of cervical cancer; 2) regular follow-up; 3) heterosexually active and intending to be so after recovery from surgery; 4) negative history of previous gynecologic operations and the absence of pelvic adhesion as confirmed during the operation; and 5) negative vaginal margins as confirmed by intraoperative frozen pathological evaluation; 6) nonfertility sparing. All eligible patients were given a detailed explanation of the surgical procedure and the possible risks and benefits of the 4 surgical methods. If the patient was younger than 45 years and the preoperative imaging examination showed no ovarian involvement, OP and transposition was recommended to her before surgery; this was performed if consent was given and if a gross ovarian biopsy was found to be negative during surgery. If the patient was menopausal, ovarian removal was recommended to her before the operation or recommended during the operation if a gross ovarian biopsy was positive. If the patient was older than 45 years and was menstruating regularly, the patient made the final decision about ovarian removal. All patients made the final decision about whether to have a vagina extension. Modified LRH (type B, following Ref.[@bib14]) was performed on 8 patients with FIGO stage Ia1 cervical cancer coupled with positive margin, and LRH (type C, following Ref.[@bib14]) was performed on the other patients at FIGO stages Ia2 to IIa2 (FIGO 2009) cervical cancer. LRH and pelvic lymphadenectomy were performed as described in Ref.[@bib15] and the uterus was removed through the vaginal canal after RH. The vagina cuff was closed with a running locking suture for patients who had not chosen vagina extension. For patients who required vagina extension, the vagina extension procedure was a slightly modified peritoneal vaginoplasty, as described by Rangaswamy et al.[@bib16] Briefly, the rectouterine peritoneum was sutured to the posterior vaginal wall when the uterovesical peritoneum was sutured to the anterior vaginal wall. Then a purse-string stitch was performed with the peritoneum of the bladder and on the surface of the rectum 4--5 cm above the vaginal cuff after suturing the peritoneum on both sides. After this procedure, a 10-cm long and 3-cm wide soft vagina were made.

None of the participants received any neoadjuvant chemotherapy or radiotherapy before the surgery. Informed consent was obtained before the operation. Postoperative adjuvant chemotherapy, radiotherapy, or both were recommended to patients according to NCCN guidelines.[@bib13] All patients were followed up to at least 1 year after surgery. Vagina length measurement was performed after vault dehiscence was excluded after a vaginal examination with a speculum. A sterile cotton swab was inserted into the apex of the vagina gently without any tension, and a mark was made at the vaginal outlet. Finally, a Vernier caliper was used to measure the distance from the tip of the swab to the mark, which was the length of the vagina.

Questionnaires {#sec2.2}
--------------

The Female Sexual Function Index (FSFI), the ENRICH marital inventory, and the modified Kupperman Index (KI) were administered within 1 week before surgery and 1 year after surgery; the Modified Sexual Life Quality Questionnaire (SLQQ-QoL) was administered 1 year after surgery.

The FSFI is a well-validated, self-report multiple-choice questionnaire that assesses key dimensions or domains of sexual function and quality of life in women. A Chinese version of the scale has been validated.[@bib17] The FSFI comprises 6 domains: genital desire, arousal, lubrication, orgasm, sexual satisfaction, and pain. We added one question to investigate sexual psychological change before and after surgery: (Before surgery) How would you evaluate your level of confidence in your physical ability to have a full sexual life before vaginal sexual activity? 0 = I am suffering from cervical disease and cannot have a full sexual life; 1 = I am suffering from cervical disease and most of the time my sexual life is affected; 2 = I am suffering from cervical disease and my sexual life is occasionally affected; 3 = Although I am suffering from cervical disease, it does not affect my sexual life. (After surgery) How would you evaluate your level of confidence in your physical ability to have a full sexual life before vaginal sexual activity? 0 = I am suffering from cervical disease and cannot have a full sexual life, although I have had surgery; 1 = I am suffering from cervical disease and most of the time my sexual life is affected, although I have had surgery; 2 = I am suffering from cervical disease and since the surgery, my sexual life is occasionally affected; 3 = Although I am suffering from cervical disease, since the surgery, my sexual life has not been affected.

The Chinese version of the ENRICH marital inventory, originally created by Olson, was used to describe marital dynamics.[@bib18] The scale comprises 124 items and 12 subscales. Items are rated on a 5-point Likert scale (1 = agree, 2 = somewhat agree, 3 = neither agree nor disagree, 4 = somewhat disagree, 5 = disagree). Scores on each subscale range from 10 to 50 points; a score of 50 is the most positive outcome. To meet the research objectives, we used three 30-item subscales: Marital Satisfaction, Communication, and Sexual Relationship.

The modified KI was used to assess ovarian function. It consists of 13 items[@bib19]: urinary infections, sexual complaints, sweating/hot flushes, palpitations, vertigo, headaches, paresthesia, formication, arthralgia, myalgia (categorized as somatic symptoms), fatigue, nervousness, and melancholia (categorized as psychological symptoms). Complaint severity is rated on a scale ranging from 0 to 3. The weighting factors were the same as those used in the original KI.[@bib20] The total score ranges from 0 to 63 and is calculated as the sum of all items by the weighting factor. Score ranges of 0--6, 7--15, 16--30, and \>30 represented the degree of severity as none, mild, moderate, and severe, respectively.

The Sexual Life Quality Questionnaire (SLQQ) is a validated, multidimensional instrument that consists of 2 domains: Sexual quality of life (QoL) (10 questions) and Treatment satisfaction (6 questions).[@bib21] The SLQQ-QoL domain compares the patient\'s current sexual experience with their experience before the onset of the patient\'s ED. We modified this domain to compare male sexual partners\' current sexual experience with their experience before their female sexual partner\'s surgery. We named this measure as mSLQQ-QoL. The score range is 10--90 points: score from 10 to 90 represents the worst to the best outcome and 50 indicates no change in sexual experience before and after surgery.

Statistical Analysis {#sec2.3}
--------------------

All statistical analyses were carried out using the Statistical Package for Social Sciences (SPSS) 22.0. *P* values of 0.05 were considered statistically significant. The count data are presented in terms of numbers and percentages, and the differences between the 4 surgical groups were tested using the chi-square test. The measurement data are presented in terms of means and standard deviations. The difference between the 4 surgical groups was tested using analysis of variance and independent t-tests for 2 groups (the vaginal extension following radical hysterectomy \[VERH\] younger than 45 vs radical hysterectomy groups \[RH\] younger than 45); the nonconformity distribution is presented with the median and the range values, and the difference between the 4 surgical groups was tested using nonparametric statistical methods. Male/female sexual life and marriage quality scores before and after operation were the final evaluation index. A linear regression analysis was carried out to evaluate which factors affected male and female sexual function and marital quality.

Results {#sec3}
=======

Clinicopathological and Surgical Data in the 4 Groups {#sec3.1}
-----------------------------------------------------

As [Table 1](#tbl1){ref-type="table"} shows, the average age of participants in the ovary removal groups was higher than that of those in the ovary preservation groups. Patients who chose vagina extension were relatively young. There were fewer patients in the vagina extension with ovary resection group (VEBO group) than in the other 3 groups, and their average age was 44.73 years. Menstruation status also differed across the 4 groups. The proportion of stage II cases was higher in the RHBO group ([Table 1](#tbl1){ref-type="table"}). The other clinicopathological parameters, such as length of resected vaginal wall, and postoperative adjuvant therapy, were comparable across the 4 groups.Table 1Clinical and pathological characteristics of patients in 4 surgery groupsVariableVEOP N = 50RHOP N = 84VEBO N = 9RHBO N = 62*P* valueAge (years)36.36 ± 4.3438.92 ± 4.8744.73 ± 4.6251.69 ± 7.29.000Menstruation.000 Regular49 (98%)83 (97.6%)6 (75.0%)19 (30.6%) Irregular1 (2.0%)2 (2.4%)0 (0.0%)7 (11.3%) Menopause0 (0%)0 (0%)2 (25.0%)36 (58.1%)FIGO stage.002 Ia10 (0.0%)9 (10.6%)0 (0.0%)0 (0.0%) Ia21 (2.0%)5 (5.9%)0 (0.0%)0 (0.0%) Ib136 (72.0%)49 (57.6%)6 (75.0%)34 (54.8%) Ib26 (12.0%)10 (11.8%)1 (12.5%)5 (8.1%) IIa14 (8.0%)5 (5.9%)0 (0.0%)17 (27.4%) IIa23 (6.0%)7 (8.2%)1 (12.5%)6 (9.7%)Operating time (min)255.22 ± 48.74230.67 ± 44.09237.33 ± 10.72217.31 ± 69.80.003Amount of blood loss (mL)276.00 ± 231.95291.29 ± 167.94293.75 ± 56.3249.65 ± 96.03.505Length of resected vaginal wall (cm) At 12 o\'clock2.53 ± 0.672.62 ± 0.932.69 ± 0.392.60 ± 0.72.920 At 3 o\'clock2.65 ± 0.682.69 ± 0.902.55 ± 0.922.49 ± 0.64.444 At 6 o\'clock3.48 ± 0.893.22 ± 1.063.60 ± 1.123.13 ± 0.80.178 At 9 o\'clock2.54 ± 0.612.71 ± 0.902.79 ± 0.902.44 ± 0.67.127Hospital stay(days)18.62 ± 5.4716.96 ± 4.4217.50 ± 4.4717.94 ± 5.12.285Postoperative adjuvant therapy.160 None34 (68.0%)50 (58.8%)4 (50.0%)35 (56.5%) Chemotherapy only0 (0.0%)8 (9.4%)0 (0.0%)3 (4.8%) Radiotherapy only0 (0.0%)7 (8.2%)1 (12.5%)3 (4.8%) Chemoradiotherapy16 (32.0%)20 (23.5%)3 (37.5%)21 (33.9%)Length of vagina measured 1 year after surgery (cm)7.24 ± 0.665.12 ± 0.647.51 ± 0.334.69 ± 0.57.000Number of recurrence by the last follow-up3 (6.0%)1 (1.2%)1 (12.5%)0 (0.0%).042Number of death by the last follow-up0 (0.0%)1 (1.2%)0 (0.0%)0 (0.0%).701Postoperative sexual life.000 Yes42 (84.0%)68 (80.0%)4 (50.0%)18 (29.0%) No8 (16.0%)17 (20.0%)4 (50.0%)44 (71.0%) Divorce after surgery3 (6.0%)2 (2.4%)0 (0.0%)1 (1.6%).498

According to the different operating times for the 4 groups ([Table 1](#tbl1){ref-type="table"}), we calculated the vagina extension time as 20--25 min (VEBO−RHBO = 20 min, VEOP−RHOP = 25 min) and the ovary preservation time as 13--18 min (RHOP−RHBO = 13 min, VEOP−VEBO = 18 min). Although ovary preservation and vagina extension take more time, they do not increase blood loss or hospital stay. Notably, a total of 5 patients recurred, 4 of whom had vaginal extension. Of the 4 recurrent patients with vaginal extension, 2 were Ib2 and one was IIa2 (FIGO 2009). These data indicate that vaginal extension may not be suitable for patients with large masses.

Factors Affecting Male and Female Sexual Function and Marital Quality {#sec3.2}
---------------------------------------------------------------------

According to the previous reports, female sex function was affected by age and menstruation.[@bib22], [@bib23], [@bib24] As shown in [Table 1](#tbl1){ref-type="table"}, these 2 factors differed across the 4 groups. To eliminate any bias of age and menstrual status, we compared FSFI and ENRICH scores before and after surgery and used the reduction in scores as comparison indexes. A linear regression analysis was conducted using the parameters in [Table 1](#tbl1){ref-type="table"} in patients with postoperative sexual life，adding ovary preservation vs no ovary preservation and vagina extension vs no vagina extension. The factors that differed across the 4 groups (age, menstruation, and cancer stage) were not associated with FSFI score reduction. Only ovary preservation and vagina extension were associated with FSFI score reduction (*P* \< .001 and \<0.001, respectively) and the standardized coefficients beta values were 0.796 and 0.376, respectively ([Table 2](#tbl2){ref-type="table"}). This indicates that ovary preservation may play a more important role than vagina extension in female sexual function. From [Table 1](#tbl1){ref-type="table"}, we calculated the ratio of patients who had no sexual life decreased by preserving ovary as 34--51% (VEBO-VEOP = 34%, RHBO-RHOP = 51%) and decreased by vagina extension as 4--21% (RHOP-VEOP = 4%, RHBO-VEBO = 21%). This calculation quantified the advantages of retaining ovaries in improving female sexual function than vaginal extension further.Table 2Results of linear regression analysis of FSFI score reduction, ENRICH score reduction, and mSLQQ-QoL scoreDependent variable\
ModelFSFI score reductionENRICH score reductionmSLQQ-QoL scoreStandardized coefficients betat*P*Standardized coefficients betat*P*Standardized coefficients betatPConstant−6.779.000−9.450.00031.605.000Extend vagina or not.37611.925.000.45212.319.000−.539−13.504.000Preserve ovary or not.79619.731.000.69114.705.000−.607−11.868.000Age.020.469.640.025.492.624−.042−.759.450FIGO stage−.059−1.094.276−.007−.113.910−.101−1.472.144Menstruation.027.608.544.041.798.426.043.767.444Length of resected vaginal wall At 12 o\'clock.005.154.878.0441.172.244.0571.392.167 At 3 o\'clock−.008−.181.857.0521.078.283−.001−.024.981 At 6 o\'clock.003.059.953−.069−1.380.170.0921.695.093 At 9 o\'clock−.060−1.466.145.042.891.375.013.256.798Adjuvant therapy.006.173.863.0451.123.264−.016−.366.715[^1]

Vagina extension leads to changes in vaginal length, and ovary preservation leads to changes in ovarian function. Moreover, this gynecological surgery may cause sexual psychological change. Thus, we changed ovary preservation and vagina extension into KI score reduction, vaginal length and sexual psychological change in the linear regression. Only KI score reduction and sexual psychological change were associated with FSFI score reduction which means vaginal length may not be important for female sexual function ([Table 3](#tbl3){ref-type="table"}). All these aforementioned findings indicate that ovary preservation plays a more important role in female sexual function and that vagina extension may affect FSFI scores via sexual psychological change.Table 3Results of linear regression analysis of FSFI score reduction, ENRICH score reduction, and mSLQQ-QoL score when ovary preservation and vaginal extension were replaced with KI score reduction, vaginal length, and sexual psychological changeDependent variable\
ModelFSFI score reductionENRICH score reductionmSLQQ-QoL scoreStandardized coefficients betat*P*Standardized coefficients betat*P*Standardized coefficients betat*P*Constant−.240.811−1.595.11417.361.000Age.1091.640.104.1141.610.110−.087−1.364.175FIGO stage−.006−.068.946.029.323.747−.126−1.566.120Menstruation.1121.681.096.1261.761.081−.004−.058.953Length of resected vaginal wall At 12 o\'clock.041.831.408.0781.456.148.028.588.557 At 3 o\'clock−.059−.939.350.016.233.816.006.097.923 At 6 o\'clock.0721.136.258−.038−.556.579.0821.339.183 At 9 o\'clock−.084−1.345.181.040.602.549.006.095.925Adjuvant therapy.000−.009.993.043.753.453−.012−.231.818Length of vagina−.002−.037.971−.089−1.409.162.1402.454.016Psychological changes.2143.039.003.2393.165.002−.285−4.182.000KI score reduction.6118.513.000.4786.204.000−.493−7.095.000[^2]

In the same analysis methods as FSFI reduction, it indicated that ovary preservation and vagina extension were associated with ENRICH reduction (*P* \< .001 and \<0.001, respectively) and mSLQQ-QoL score (*P* \< .001 and \<0.001, respectively) ([Table 2](#tbl2){ref-type="table"}). When ovary preservation and vagina extension were replaced with KI score reduction, vaginal length, and sexual psychological change, all these 3 factors were associated with mSLQQ-QoL score, but only KI score reduction and sexual psychological change were associated with ENRICH reduction ([Table 3](#tbl3){ref-type="table"}). Taken together, ovary preservation and vagina extension both improve marital quality and male sexual life. Vaginal length is a useful correlate of mSLQQ-QoL score index, although ovarian function may be more important.

Marital Quality Changes Across the 4 Groups {#sec3.3}
-------------------------------------------

As described in [Tables 1](#tbl1){ref-type="table"} and [2](#tbl2){ref-type="table"}, some important clinicopathological and surgical parameters were inconsistent across the 4 groups, but they did not affect male/female sexual function or marital quality. Thus, we compared these 4 groups to identify the best surgical method in terms of marital quality. Both the FSFI score reduction and ENRICH score reduction were lowest in the VEOP group, followed by the RHOP, VEBO, and RHBO groups (FSFI: 1.890 \< 4.10 \< 8.200 \< 9.690, respectively, *P* = .000; ENRICH: 1.690 \< 7.000 \< 12.750 \< 16.310, *P* = .000) ([Figure 1](#fig1){ref-type="fig"}A). The mSLQQ-QoL score was highest in the VEOP group (48.210 ± 1.3170), and lowest in RHBO groups (32.670 ± 4.4980) ([Figure 1](#fig1){ref-type="fig"}B). There was no difference in divorce rate among the 4 groups (*P* = .498) ([Table 1](#tbl1){ref-type="table"}). The FSFI score reduction was mainly focused in the pain, lubrication, and desire domain, whereas the ENRICH score reduction was mainly in the sexual life factor (see [Supplementary Tables 1--3](#appsec1){ref-type="sec"}). Taken together, these findings suggest that ovary preservation with vagina extension is the best way to improve postoperative male and female sexual function and marital quality.Figure 1The FSFI and ENRICH score reductions and mSLQQ-QoL score in 4 groups. (A) FSFI and ENRICH score reductions were both significantly different in each groups. *P* values calculated between any 2 groups were \<0.001. (B) mSLQQ-QoL score was significantly different in 4 groups. ∗∗∗Statistically highly significant, that is, *P* \< .001; NS, statistically not significant, that is, *P* \> .05. FSFI = Female Sexual Function Index; mSLQQ-QoL = modified Sexual Life Quality Questionnaire.

Discussion {#sec4}
==========

Our study suggests that ovary preservation with vagina extension has the greatest effect on sexual function improvement in men and women, as well as marital quality and vaginal extension may play a positive role in female sexual life via psychology and in male sexual life via vaginal length. The vaginal sensory nerves are mainly concentrated in the lower two-thirds of the vagina; the upper third of the vagina, which is the area that is surgically removed, contains very few sensory nerves.[@bib25] Thus, the controversial G-spot structure,[@bib26] located in the distal third of the anterior vaginal wall, is preserved; this area is highly sensitive and involved in climax. This indicates that the upper third of the vagina that is removed during surgery has little effect on female orgasm. Therefore, the artificial vaginal extension of this part may not directly affect female sexual function. In fact, female sexual function is a combination of multiple factors, including physical, psychological, environmental, and genetic factors. Psychological factors have a large influence on sexual function.[@bib24]

A couple\'s sexual life is mutually influential.[@bib8] Women\'s rejection of sexual life often conveys a negative message to men, leading to a decline in male sexual function. Male orgasm is usually accompanied by ejaculation, and men prefer to insert deeply during ejaculation. This may be because the vaginal opening is narrower than the upper part of the vagina. During ejaculation, the vaginal opening can place more pressure on the root of the penis, enhancing sexual pleasure.[@bib27] Thus, a short vagina will reduce the male orgasm experience, and consistent with our conclusions, the length of the vagina plays an important role in male sexual life.

Therefore, for patients who wish to engage in sexual behavior after surgery, we should perform vagina extension; however, this procedure should be avoided in patients with large masses (＞4 cm) as shown in our data. Tumor cells in large masses are more likely to remain. These tumor cells may arise from preoperative or laparoscopic procedures, including the process of clamping the cervix to remove the uterus from the vagina. The peritoneal cavity has an important anti-tumor effect.[@bib28] If vagina extension is performed, some residual tumor cells that should be located in the abdominal cavity will be enclosed in the artificial vagina. As a result, this part of the residual tumor cells will not get the anti-tumor effect of peritoneal cavity, which may increase recurrence. Vagina extension is suitable for patients whose tumor diameter is less than 4 cm.

Another mechanism that affects sexual function is ovary removal. Oophorectomy also leads to surgical menopause. Greater impairment of sexual function may be associated with surgical versus natural menopause. In natural menopause, estrogen levels are low, but ovarian androgen output is maintained at premenopausal levels.[@bib29] In the PRESIDE study, surgical, but not natural, menopause was associated with orgasm problems and decrease in arousal was greater in women after surgical menopause.[@bib30] Our results support this conclusion and indicate that its effect is greater than vaginal elongation. Therefore, if possible, ovaries should be retained in patients with functional ovaries and no ovarian removal indications. If the ovaries cannot be retained, hormone replacement therapy (HRT) should be recommended.

Improving the sexual life of CCSs requires comprehensive management. In addition to the choice of surgical methods, postoperative management is very important. Many patients are afraid to resume their sexual life after surgery, mainly owing to treatment side effects and anxiety that sex would damage their surgical sites. Such anxiety is a result of an insufficient understanding of the disease. Patients should be guided to resume their sexual life during the follow-up process. In fact, medical workers have not done enough to address the issue of postsexual life concerns. A survey conducted by Sarah Bedell of members of the Society of Gynecologic Oncology revealed that only approximately 23% received training about sexual dysfunction.[@bib31]

Unfortunately, the study limitations include (1) limited sample size, (2) nonrandomized design, (3) inability to compare the sex hormone level to the presurgery and postsurgery, and this study is an exploratory analysis. Larger controlled and long-term studies with a robust study design are required to confirm the results.

Conclusions {#sec5}
===========

In summary, our results suggest that ovary preservation with vagina extension has the greatest effect on sexual function improvement in men and women, as well as marital quality, although OP may play a more important role. HRT should be given to patients who cannot retain their ovaries and are not contraindicated for HRT. If possible, vagina extension should not be used for patients with large masses. During follow-up, medical workers should pay more attention to patients\' sexual lives, and partners should be included in the care of such patients.
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[^1]: FSFI = Female Sexual Function Index; mSLQQ-QoL = modified Sexual Life Quality Questionnaire.

[^2]: FSFI = Female Sexual Function Index; KI = Kupperman Index; mSLQQ-QoL = modified Sexual Life Quality Questionnaire.
